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INTRODUCTION 



: .. 

,-,le aDd tile "ve._, _til Sa pHvatead 

,.11.0 eeetoI? b ••• 88lI.s8d tile ~. or lmpltovetl 

4at.17lDC d1eb laG- .... retlee_ed 1ft o.v_IB5 __ •• plmmlng 

tor ecan.omle .~~ ~ f/aftou ....... CJro .... 

___ of tile ad •• .Iftd1g6D1M18 ",tie wlV! the esou.o 

lWeadD Is praeUed oxteulY81Z to lmJ&'oVe the Dllk 

pnddtloD pote81all", of Ula" aDlBale In. a bla.laull Un. 

latlOduetlea ot exoUc 881m plasm e_nlI' fttorJ 

Jene, ..... lag been started Sa _IDaa as a GoYer_eat 

ea4eavou Ja 1nUaa1.G Cat,U.e D •• 1opmeft. - Iter YUlaao 

zaaes. a_Q"'. ,-SO ....... of 3es., halfbJNJd& " .. 

tteea IGII •• ted .... _allele with the ",i.ate as well .. 

Gov8l'meat S4IOtD1r. ibdl. OD tile powtll. pntluetlotl ad 

" ....... j)Otentla11'1ea of tbae MID'll • .... ,oUI' '* 
tile t8ll'lel'j • .,.. h._ DDt b8GD eoada.0t8d moau.,«u to 

i •• of _Iaalaad 4ata UopIO£. M1ecoacep~loa8" 

SOISRJ.aoa _ens~II!Ia't1ou _ .. taste IIIOIIg tile ,.,10 ... 
to .Irld ..... and ~ p"""""u OIl •• perl'Olaafln 

01 uo.~. • .. 18 a tecJlln8 GflDDI the ow .. _ • 
•• • leaJbH4 ODllla18 .,., __ men ropqduett. •• 

dlttlo&J1tla ttl_ tM ..... 1 cows. 

.. .. . .. ".. ". : ..... : .. :.: ... ::...:.: ,:.:.::. , :. : .:.: :.: .... "." ,::,". <::<:::".,:... . " .. :.:.,:: ,-..:>.. •• :.:;:..: .. ; :.::::, ,~~:.;{~.j:{;::;.;;. ,". ,.: ... :.;.;.:::.:::".:,'~' .. , .. :.:.::. :.:, . ,.:. "," .. , ." ... 
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so ....... f tile seutnuJ Ie alwap .... t.atea, 

__ "e .,..lfte CIJl9"'_. Itt 01'C1e -- UlO blah 

~1Ye ....... e~lve ~lal oz OID8tIt.Nle be 

Ra1iS84, ~ .. aleQQate teaAsas. Beaaaem ... ead 

dueaae ooatrol IS."'" .. _.lal ... _ ttle ..... 

_ pI'GClmfl.$ ,erIo4. Dais bas b_ ..... ttaJOQ8ll .. 

Jep1'-' •• f emssbNi Call: .18 __ eeb.se, a p." Of 

S,.tal L19estoek ~u.otltm ~.e at r .. _a 1en1 Sa 

tile IaWulve .&ttl. -.lo,._t .... 81 i\Jrl 'lsVld 

.... otlleJt ,1_es of _laGa. lftfo-atSQae· oa the _ ... 

brGll beUes laOJac1etJ in tile _.,. tao~t do .. 

..u. .... tile W etftCts Dr ~ ..... _ DalAaW.18fl 

Iw_ the CJ'Ofdb ..-184 ad .&901.'0 ... _ en ... _ to 

."14 tile na1 poleD'taU., ". npJfOfluet.lve ..... afW 

aaalJ'e1s. 

Ifl" »R"- -'-I8&Ion .. _eGawe. ..... 
.... OD ..... al~ uta tile fOllOwing olJ~aetlVU. 

Cl) ro ... ., tile ~ lO __ tat of tile ftaUbnt 

leIftN 101' til_ •• Uald.- Valts .f ~'IOJl 

d tile hID.a .... 

(II) ••• ., tile 1nIleI ........... l.1a ....... 

... walts .... ..,..UJlll., .t t.apraY .... 

~ ...... . 
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ifle llerlUblll_ WlCdes tile -an.eG ot' Smpnve.. 

_., 1& a v~ tbJtou8b ae1act1ea. iIle var10ua HlOrtaea 

•• 11_1_.11 .. \" G&tJaates ot •• »1'04_1:190 ctulraetera. 
ens1fcweil 10 tile ~, 8t1a41' were "1 __ be10Wt 

WePwlSG. 

. 

B'8I~ (18&1) oblJ8WGCl the tt.ltabUlt¥.t 

888 at tlPGt oalvSac to bo 0.40 ...t O.lAi, esttmatea bJ' 
bUa Ol.au CD'I'Nla\taa I!IetIwd In 4D& ltalla 11I1.ealtlft 

cows ... as, HatIltJr GIld Ho"'.UI7U8?!) 1'ttpO:ftd 

" _ be G.lM. 5Uva \l877) •• naa tho her1tabll1tJ' 

of ttl. aeo _Hit. JA lfolosteltl cow to be OdG -118 '-' 

•• obI.... bl 1.Iabofta.ll..I1. WJ8I) to be 0.14 ,,:.... ta 
tbea-.ebreoll. 

QaDJON US66) estjcote4 tile berttaDU1-, of 

... at flret OOmleptlcm bI »., .. 81 half.alb eowe1stloa 

aetlao4 end ""Itt" It to bo G«I3G.t o.arm In ilaamla .a\u. 
of 1'-"'88.~· 
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10_ aI 4\. UNa) ~ ttl. l1ut .. UI_ 

.;teas - flits' UlvSq to be 0.18 sa __ Al»1ao _. 

Atka Wl78) 1'8IDJ'\d tile h_labU.'", D.t as­
at .tt.ret ealv1ns to tie O.sl.! 0.49 10 meloaa _ •• 

oattle. 

Is "tt ___ l88 eaWe of i.lraaUt Lobo (1876) 

~.ci *be b.s. __ USt, of age at» tiltS' calvlns. aalas 

uadJaste4 aDA ~ ~a tor the ,.. of eal._ to 
be 0.78 ad O.M, ree,.,lValI' tatuweas. LObo .. aa .. 
am) Observed tile 9alues to be 0.78 _ O.M, I'GQeeUvetv 

.. b9lt.attt eoft'G1at. ... lIetbod. 

Habl'ODk (1e7'1) 1'8IOftGd Ute berltabllltr of 

age at ftrst c81vtag to be 0.88 ana 0d7 Ia GeImaft .Clt 

Pl.'" .. 'am. tal _U.s, reapea'lVelJ'.· 

ta Cu. .... cows, aUva (ts?'I) ~ ... 

• "ltabll",. of see at tUst ctal.vJq '" be 0.2&. 

SUVo turn) etWIl.GtI the ber1tabUl" .t .. .­
ttrst oalVlas to 118 o.m ..... An .... 8alGiae WlBU 
.~ tile borlte1tUS" of sse at. tuG' dftlU _ 

cat9lnsto be 0.8:.; o.m 1rl -801 cowa. 

-... Q877) __ wad file .... ltabU'., .t ap 

.. flit., oaJ,vtag .. taG G.88.z 0 ••• uaaU4 " ba1f-aa 

i 
, "II/~ 
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.U01atIoa aetb.od ._east Iboau - Qaoudul (usa)· . 

• .,., ... e4 1t to be Lea .1 0 .. Sn Bel Dae C.Ue. 

Ja HO Guen.t baUen of .arazl1t Campas • al+ . 
\liS1) _.,.."Hd tIlo belt.U~lt, of ace at tirst ca1.vJns 

...,. H 0 •• £ 0.18. 

Sfle lIartt-lll", of sse at tlh't ealvlq 

l'epoI'teti bJr Cepe ... 54. ClVa1) wee 0 •• .: G.24 IB ap 

edUe 01 .3.nall. Lebo.l.l JIle. UBI3) ob ..... " .. b8 

0.91 .:. e.lO ." baltelb 08fte1atlDD aetllei 1a tile _._ 

.. ea. 

~a aa4 IZesat. \lIM) 8stSmatai tile b_1UbI11_ 

of 818 at lUst oalv log b; half.sib eornlat.loA aetbot to .e 0.60& ..t O.2M - __ • tfaaP&1 &.,1\4 Aclt.,a (1970) 

nJOHGd •• 88M to be 0 .. £ 0.18 I.a 'eIlJ.wal. .aUe. 
lower as'lImtea IN _leuel .. vue ~. bJ' &opal 

matt fJluataag81' \WI1) by lDVaabo " ... Ieft of i ........ 

Oft." ~O.l8G) aad tom_ .. al. USN) .., alb __ olatlon 

aetbcc1 to.at). 

flae tlUltabUlV .. , ..... toP the .. _ flrGt 

Cal910g iD iIar18aa blte8d .,.. o.G?a'~e, 11& •• (196&). 

Ida £ e.. \Qum4lreal ·MI n841_I, J867), 0" .. 0.11 

4Gtdla .. a-, UB68l, 0'" .! e.lG tilnab. a-, .fIJ) 

0" ", 0.01 ChiUaal. .. al-,Uf»> 0"., 0.. Woo," 
~l8Sb. lfWO). 0 •• (adalAe. 18ft), 0.66 UIloh .. aL.,!I'M) 

.". ..-.~-...... . 



• 
0.. .. ... & •• 1878) 0.40 ~ f).as tHlsbra. al-. _0) 

o..aS .! O.f1I ~.a Balataa. 1881), 0 .. .!. 0.. _, 
l888) end 0.84 ~ 0 •• tJes_ -' ~. _8). 

ild' 8ft4 IlDab (1&'18) r~ •• k ... ~.l1"' 

.~ eae at 'lHt ea1vJ.ng to be 0.10, OdS. 8ft4 0.14 eauaaua 

." slmP18 npt8GSloD of 4aqbtue OA dau. iatJPa.ain 

MIN_Son o£ clGIl&fahn _ deas ami patem.al llalMb ........ 

lat* eetbG4s. nspectlWl¥la "'SMa edUe. 

Arora WiS1) estSmated tile bertC.Ul", at .-

at flrst Calvil1g 'to Oe 0.31 .t 0.01 3ild 0.80 J; 0.16 bV ..... 

sIZe l' .. ados of 41aqbtel'e 8ft des and halfstb cona1a\f.oQ 

metflo4st NSJGCUnl.Y ta U_1Q.c~. 

SlaBfl uti San4&l'eS8a (U&9) .bsaved tb.G bertt ... 

bUlt, of age at first ealv laS ..., be 0 •• .! 0.16 and 0 •• .t 
OM, estimated ." Sftua-~ ..... essloD of daushteG .,Il 

8S ad iAtra-slH ..... auatl'- ecmrelatJtm a __ s. 

rGe .. _lftly ID 1b8l'9-~ oa\U.e. 

a. llU1ttabWt¥ of. - t1ril~ ea19_ .. 
.. ~ b6 »Us .. a. WIll) to be 0.(8 .t 0 •• , a.a., ad 

.... _ WJft) to be 0.11 .l 0._, It'nad ana ha$e4WR8) 

to be e.., Ma.audar sad ~ad \1874) to be o.ao. Sim. 

(288e) to be o.aJ ,£0.18 aad i.... _4 Job_ UiiB) '" __ 

0.16 Jl 0.02 Ia ae,arlWr oat.tlo. 

);/ 



., 

Sutc1a .. basad (S971) obsaved the 1l .... 'attU'" 

of as. a~ tlret oa1vlRB to M 0.1&& ~ O.cmJ eatJlllat_ bJ' 
..... 1J'8 ...... _·aetbtKI fA Gu cattle wh __ , 6ola1Id. 

1.\ al. U87a) eastaatGd the hed.hi)WtJ of thiG Walt to .. 

0." Ja 8M Gir eow.s .". a .-lad of n ,eRS. IlqIl 

&\ &. wall .... tea Ua. vaJJae te be 0.20 .I. 0.11 J.Q tile 

... bH .. ·• 

VGMatee-.la as .:&.. (1978) reponed the be1tabU..., 

of age at t!.rst 08l9lng to be O.7I! 0.26 .lD Canol. eat;tle o. 

Iadh!r8 ~. 

h.tJra ad R30 \U83) obseneel t.Ila .... tabU1Q ot ... .. tift. ctalv_ to be 0.46 £ 0" 8IlCi 0.24 .i 0.18 ." 

","ad balfelb correlati.eA nat1 Jatro-alN rapesaloa 06 

• __ twa Oft cluaa .etUde, nspeetlveJ6 sa a ... or Bel 

SJadllI covs .aID~ed aIt the Gov_=-" 4aiI7 t~ .titdk. 

5lngb uiPrued (l96$) es'lmatG4 tile f1"1'.~ 

ot &lie at tUst Oa11f'SnB to De 0.810 .: 0._ aa4 0.&41 .l 0.870 

."Sa.t .. a.drQ 4~to1' 1'0II't38G1U and ___ 1M ..... 

• __ tu OOI'Hlatloa aetllDcla, napGOtlVGlI' Ia "Ilea .f 

a.flaf.Ir cdUo of _flU'. 
Iatdu. .. Dead Wl8&) •• JOfted the b.lto~ 

ol8iG at tlh' O4lvtng to be 0.18 ,! 0.020 la 1 __ .... _ 

HolOlItOlA • hb1tfal .qUfh 
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~ aa4 Ghal (W"I7) ~eput.cd l' to be 0.47 

--~ ioaar 8Ild 'romar ossa) f!eJU~ " to be Q.!6.i OelS 

la 6/'JIil &eblweJ. - -10/16 IioleateJa Friesian cows. 

fa ,,4 zebu - 1/4 flD1Gstela "'ualflft be1leh ot 

Caba. lfeaeatec .. s.. U9'I?) rGJ,lOl'ted tile 1l_1'abll1_ 01 

ace at. tb-et eonoept1cft an.d ca).VlnB to be 0.14 atlt1 0.-, 
.eapectlveJ.y • 

• _ &1t1 l)aJ.alo(t (_1) .e,POned tbe helt.a1llt7 

of age at first servtce an4 ealv1ng to be 0 •• .! 0.. lD 

JiWsey x Barlen~ cattlG. 

i'at,el _ hrletlb WJ88) -'mated the taeltaUl" 

0leg8 a~ n..steoftoeptlon am! calV1rll ltJP.CIftlal balt.!." 

aornlat1oa method In IIlftWl x 01. 08.\t10 to be 0.11 ..! 0.21 

uti 0.84 !. 0.,10, rapeettvo!V IlSlq data a6JQstd for 

aDoaen_le sources of v~lan •• 8 sae anUlezas 1ft use \ 
J'eponM tIlo bWltab1l1ty o.f ege at tUi1t eoneCP~1oa ani 

oe1"lDa _ be O.U J! 0.21 - 0.24 .t O.eo, ", •• 'lv8ll' " 

patem81 b~tslb COft'e1d1ol1l U9_ dda adjustet! to •• o. 

.-'10 $OII1'cea o~ varlatlDft ,. JiolestelD-Meslaa :l Gtr 

oatUG .. 

!gebatleD m lod and sell.er at iUV1Q~s tm: c •• tJRa 
sa IW.a1art Ct4t1a. D0g001l1 and .,. \1860) 

·or...,. "'fa au"abU.Pf' of ~ of suylftos ,.. ~ 



to be 0.06. Canpltellt. &\. wnti) reponed 'tile es' •• · 

to be 0.05 and $i1'1a usn7) stuille4 1t to be 0.05 ,*11e. 

Q)$ta 8l!!l. (wa) estfaated It to be -.09 ~ 0.11 

Itopnl &\ ilL. Wla6) HJDrt04 tits herltablllty 

of !lUt!tbep of serv1eee pel' eoneeptlDD. to be 0.24 1n dab7 

cat:tle of MUan. 

SUva UVI7) S-O!t~ the b-lt8bUl1~.1 of lnsemt­

aation ~tDdto bo 0.05, botil in GtlerenS81 and Jersey 

till .... s .. Jl}..U97e) reported the ".ltabll1t¥ 

ot rmmbv of ~loee 9-- eonceptlcm to be C.G6 .t. Ob Ia 

DuefMd flelfers* 

In. ladt.rm 4alrg Celt10, Legatu '1B84) reponed 

tbe heltabUlty of wamber ot $&PIicee pEW eoftC:e»tlon to be 

0.026. 

~J.ndt Sl a. \UGtlJ obeervGil tile heltabUlt¥ of 

ftUBlber ot GeI'ViC&8 pe coneeptlcm to be - .06 .i 0.10, eetkJat.ed 

bJ' bGlt.slb ClWralatlDn method wueu, iom{W !It &. \19'16)' 

.eportGd it to be 0.5 1ft lJarla'l8ca\tle. 

In ibgrp~ar oaUe. BQ3i1tlda1' an6 iTaa:ai1 (l978)­

"pot-ted ttl8 flwltobUlty of Il!ls9mlnatlDft period \0 be O.Ql .• 
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ltl a be.rci or KIl--. cattle of Al.~1at 

AlSel QeS4} NpOftei the berlt.abUl_ o~ gGStatlon period 

to be 0 •• _ patGl'Aa1 baltslb correlation. 

1ft 481:l7 cattle or utrech~, a.e.,ee..Sehots!i8D 
(19G4) ObS8l'VeU tile tteitabWty ot a~Qt1on price] o~ 

gJ.ttet, second _ thlrfl prepane, to be C).a&. 0.57 aad 

0 •• , reapeatlvel1 ln1101\flag male calv __ d 0.42, 0" aat1 

0.3& respeetlflQq inVolving fEmale cal.vos .&~II&atet! b7 

paternal llalf.61b eoueldion. lie del) oboorvei 1t to be 

OM and 0.- h male arl4 ftma1@ ealves, nspeetlV'els' So. 

aU pregmmeles b1' abe-pms_ 1'GgHSSlDn. 

In elaaro1a1e cattlG, VlanrlQ. JIl. (1964) r~ 

ttae beritability of aestaUon p8l'104 to be 0.37, eatCQ1atei 

b~ !Auasire eor1"eld1oB. 

In Halse.llbtao isee1 cattle. jJaBer3oe.~ehotliD8!l 

U9&6) absuvod the llontGbUlt.1 of geotation perJ.od to be 

0.40. 

nvedW and Hagee (UlU) r8p(Wted tbe bVltaUlt,. 

of gesbtion ~ to be 0.10 In dob? .dUe or ~. 

In Bo.1estGlft-irleslao catle, nwa • Ill- (:l9OI) 

obsuvet1 the fWd~Ult,. of I_tatun pGrt.o4 to bft O.GO.Jt o.m 

,I 
I 
I 

I 



n 

a"- the aataW9l'e adJuhd t'of' the etteet of hertl, 5U~. 

pen'V; ,.aa;r Gad season. Ha anti ca,r \197G) reported it. 

t9 be 6 .. 12. 'AcHQ as. J1l. WW6) esttraatoa the ""'telllt; 
or tills tralt b, pat.e~ balhlb cornlatlDn ~ctbOti to be 
0.31 wheireas, SUvQ, .. urn), ~ ... Cl9aO) ana Costa. at. 
~ J rGJOne4 1t to be 0.22, 0.04 .! 0.03 ant! 0.10 .;! 0.10, 

.es,pee~l"G4' in ifol~etn-FrlQS1M ca:ttle. 

Ia aelllW'a o&t.ttle, liMset ,lS66) 'reported tile 

"eritabllity of aeStatl0R ,arlod 'to be 0.10 arm' 0.11 lftVol­

vkag male and female 0 31"°, res,GCtlvell'. 

Vos AI &~ Q966) est;taa~ tile heritability og 

g8statlcm period to iJ$ 0 .. and 0.B1 i.nVolvUI maled 

female calves, nepeetl"elJ'tor dmB SSe4 more then a pan 

a menths tibeJ'OU. tho s_e ~o.e 0.&1 and 0.a7. ~espectlvelf 
to .. 4t19S aaed bOlov 2 'IefJrS 8 FJOntks in alack" '1_ CBttle. 

10 ~ Swiss oattle,Komll'3SG9 W)S8) Jleportoa 

the berlt-Ult" of gostatlon P&PlGtl frfl!l sue ctmpOnad 

and ttfft .. IateHCUoft etJmj.lOf)Gftt to be O. HB anti O.4ait 

l'ospeetl9'el1· 

no_enttAl.. al..\l969) obsVVd ttle h.l~tut,. 

of CG'J}tatlon period to be 0.80 Sa J\osta ea~t,lo. 

LEipo _ f&Wcue WlG9) G9tfaflUd 1I\e b"l~abnlt.f 

of IQtat10n porlod Dr dtiD c1fi1l@.l'lt. _ftG1attlonlftvolvlna 



male 6f1d f",e ealve& t.o be 0..30 and 0.18, l'es.pectlvel.i. 

_areas, tbe see estlmaWtl ~ I1mlt-s1b enHeltlltloil !JeFf) 

0.83 and 0.60, respectivGl.1. iD ikas~ ncolsb i!.\Qd .t'1e4 caWe. 

In S~ntal eattl~, Ml$f)$t.o\H~ \l969) reported 

tile ft~lt.abill~.1 0;1" gastatism VSV'lod to be 0.18 wil~, 

j?ogaear \~'30) obeevet1 it to ~c O.~ .! 0.16. 

in taec "1.ed cattle, ~41tail!t Ji\ aLe \1911) 1'G9Ortea 

the iltn"t.t.s9Ulty of gostat1on .9er~ to be 0.11 est!mated b, 

ttaltsib eorrelat1en method. 

Ranr1.'lae .. .mi.. \'W'16) CbS<mIOO the ilerlta})11.1" ot 
~at1oa pert.od ~ he O.:n wfleroas, £'11vn U&77) ~tea 

it to be 0$ in Jf!lf14sey cattle. 

In .~lre ca~Ue. b.alPd and l~er \11111) estUmtetl 

tbG ta_l~ab1l.itl' of g~t~Uit.ioa i~1Dd to be 0.24 ..£ @.05. 

bllva \:un1} c91CUlatGd tilG n~lt::l3Ult.v of ge~'at.&eI 

pevlod to lle O .. S2 in Qii~S(3y cattle. 

in ~ltWartian ~a ea'ttle, ~:~ac~ \]000) OO$8Pfeil 

the ftfWl'tabllt:t1 of g6i;tatiOO ~io(i to 00 0.05 .t 0.18 .. 

1!J Cp cattle of ~1.t. ~ Sa al.. \bI83) npol'tOtt 

tbe herltabl11tv of gG!);tatlcD ve~.iDd to be 0.31 .= O.tft, 

eetmat.ed 01' hetlt u itt corrfdstloa t':tGtimB. 

~;bStUl arJ! ."l'Qbtul \W88) FGDO",ed bePl.t.abUlty ll-t 

I~t~wu ~ft,td to l'le 0.&6 J! 0a0fU fol' t.alii blrtbs IA ~1U 

catftile. 



BaD .. *f.,ltW (Wn) oba~ tho llenbbUltv· 

o~ geetalml period u be O.~ O.UQ¥l6 Oaa, GltJaatd 
. ~ 

~ ae-dqellt.Gr "pGS$.iDa, dGfWlmtghtel" oorNlatloa ami 

. paternal balfSib et)ftJe1auon. re.89-tlVG1Jt In OQ8Ole cattle. 

tfotll.lclt 1Wl S,retd (1&73) reportecl tile bertts­

bUltl' o.t CQs~atlon pariod to bill 0.14 1ft Juseg x 1181. __ 

~t1e. 

laetJAas SA a\. ~l~O) eatillatei tile beltob1l1tJ' 

of l'*ta'tloa parlod to De 0.13.£ O.ao lel '1 tiGllm?e ~ 

__ ae cattle. 

ifle OOl*rolatlH between tJ'alt,s iatU.eated tile 

_~e of iap..-ovafiDt. of trattu .~,.-: b1 VGJ' of eel.GCtlOD. 

ibe.9arJaQ5 v~ Oft Jbeu.otnto ... geflGttc and ORvlnseatat 

CGrFOl.atloas between l'epl'Oduct.lv8 u-alte. cOftsJ.ded In Ute 

"GaeDt stad¥. were I'Wlewei bolo~ tJlalwlaG ft8m tao 

11tGrdul'e. 

lI1! "#Ed MUIS! fill aSi8£.E9pradg.UlIl UBSa 

~~_1e • a. QS68) ob6l8W8tl tile i}beno~lO 

.... 1a.t1on it .... age at tlI'at sentoe and nUlSb_ of 

Dewless ~ collCOPtlon to ~ Oala aettrade cattle _we_. GUva ,nw7) ~ JilGftOtrple COl'ftlfttlcm of 

ege at fJ,rst suvlee _ lnaamlna\lon pGrlOd ta bo 0.- In. 

J • ..,., iol .. t"M~1aand GIIU8ft1iW cattle. 
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tlueoa \1988) obseneti the llheoct;8P1e COftela~km 

01 egG at tJ.1tai~ cal"!Dg tilth ~8$tatloft period to M 0.82 

whUGas, SlIva ,lin? loil»sGrYed tile conOlatlml betwe. Gle 

at first esJ.v~ mit J.nser..1lt1a\lon perlocl to be 0 •• 18 

Juse, cattle. 

Wl1eex usaa) ,teund the pilGnDt.gplc curelstiDA o~ 

886 at fiJlst e81v'lag 'l!ilth g.'atlon period to be 0 .. Ia 

Dolesteln-frleslaa cattle wbUe ~ .. Qap W+'16) Obauvei 

it to !)e v.¥ small m14l negative. Veeeelllot.tl an4 G~ 

\lit?6) oiJsewGi _. ,phW18tn1C COft*el_Jen 01' as. at ''"' 

CGJ.vl.t1g ult' JlJlmtter of SUV'lCfi per eoneeptlOn to bo • .18 

wflereas. 51lvQ \19"17) reported the COft'elatloa of att. at. 

first ealv l8g Wlth lmlemIftattoo partai to be 0 ••• 

Ma wad C_ (1976) NJOl'tGd the ibeaotfi)l.c COW. 

1.8Uoa of OCG at '11'0 calvSftg wl_ gest-iOn porloa to be 

• ., _aU _ negallvelo .va ~w1es cattle. 

£la6b a.JIl. ,lBGB) .d ~ a\ a. \1il1G) "~ 

tile p!t0ftDtn1e eonelatfaft of ego at. tJ.rBt <t81vln,; with 

1UlDb81.' of sonleu 1JU' eon.~!oa to tie 0.29 .I 0.04 aat 
J.lUllpln.O'ant., L-o&pOCtlVG!T, 1B Uu.i.aoa ealtle •. 

foliar 8& aL. (WIG) ftJ)&l'ted , __ Ie COl'Mlfttloa 

et as8 at first efllviq wittl l1tIIIber of aGJ:9!CGD lJft 

COt1MP"- to be lftal101ftewt Ie u.DJ11Jm3 et!ittle. 
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Source, of data 
1 R b 

'ffle Clata OVG2 a parma of toar ~s n.97L19?9) 

Oft 86 halfbred JersGy first OalV0r5t progGn1 of au sirGe 

vee avallable ~ analysis. 'lhe mtiaals belonged _ ten .";' 

lige$to@k aid eaatros ot Plpll blDek lnelttded w1tt.1n the 

oalf r~ Pl'ogramllQ of ~l c11stl»1et. 

the Grossbreii cau,- ae~ 1Toc~t a pet of 

the 6pecl91 Livestock hodtlctlon bograrnftie of' Gc;VG~lt. 

of Indl~ bact started its op~Qtlon 1n 'et dletrlct slnee 

U76. ~ ala or thle pJ'OgramtlO 11. to ~tlvate the .1'a1 

BOOr re&'£ies to real' the flelfbNd 3~ female calves ".. 

one month of .age till tbell' ~ at tl!'st Calving Oft a loan 

CUD subsidy bas.1s in opt~ fOGtllnB. b1"G6tiWg, dlseue 

OODtl'Ol QBd maogemQl'ltal condltlau. fJBCler thls POPZDQ 

. tile be1fWd 4fWSe'1' tanale oalves that tIere proChleed III 

""p111ftteaelve Catt10 _elopu*.n~ zone tb~ artificial 

1nscmlnatlAQ wwe rust 1lkuatlflacl and annUd tmder ttl. 

set:lt~me fDllDvkig ttle QDftl& QWi condJ.t1oDs of the PfOllru:mJ8. 



!he teale ea1.ves ware alPPltd ,,!tel 'baltmOed 

teed fttom cme DOlltb ~1l1 • ooa'tfus of aae OF €late 01' ft!ts-t 

ea19Jag _lokevex- 1$ earlier U pJ'I! the toUowlq feetllq 

ecfie&de. 

~e Of c8U"j1ie1.fe:r L-. 
monthe 

(I) 1 to :. 

411) ateS 

'lU) 6 to 6 

. (19) G to lS 

(9) 18 to M 

(vi) 114 to fa or c1e.to of 
ftht oal"ing ~1Cb _ElF If) ear11_ 

4tlO ••• 

GOO ps. 

l!g 

l.sKg .. 

2 Rp. ....... 
B8IfJlar bealth ebeck llD9 Cl~lq. vtWOlaatlDa 

8Ialast B.S., J.Q., M'thlm'S, 2.?, P.t!.D ••••• tollen.iet1. 

tile t."..u vee also JfJ.paHed v-ltb lIhl*" 

ett.tcats.cm of bRter lumaa-_'al pl"actlaee llko bnI1GJl8 _ 

oaaltatioftt ean1SG, .... 1C' brusblnfit ad batlll!m 01 _male 

ate. VtJ'Oqb pabll.O eluting&,. catue sb01d uod (lGaOAeW&tlouil' 

Ie_al health cbeck l\P atd aubMqueat \"1'41 __ •• 

1t noce.saYV. we atGG eonc1u.cte4 thl'O'~ moqtbll _1l1~1' 

lftt.'Ul\V eUnt.os. Anlftelal ~.ltlal.loD of ttl. " .. lUi 

aJlJaale wS. liquid/_a. lie ... ,* .. QP b, Vii» ~ 

p~. 

.:, ... ~ ..... 0".".· , : .. ".,. :h:·.:. .... . . ... :," .... " ... _ ~, .. ~ .. : ... <:" •• :..... • •• • ••••• : _: ••• :~.:.../.~~ • ...o:....::. • 
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I 

i 

~ 
I) 
~ 

I 

I 

I 
11 
II 
I) 

jl 

ii 
n 
Ji 

Ii II I 
I~:' 
I
F 
I' 
d 
Ii' 

I

ii 

!I 
I) 
III 
II, In 
If: 
J 

Vie tbl1otroiftg. np1'Oductlve tn1ts ~ eoosW.GCl 

tor tile ~ etd7t 

(1) 

till 

4.111) 

Ase at fIRst GGW'lee: !he pet"iot1 tnm aate of 
blrtb to the date or rtn\ 
J.nsemlQaticn • 

.Age at tbst C&nCGptlon~!ffle V-lOd f'I.'om aate o~ 
blftb· to tho date of tlftt,. 
eoncGJtlon . 

Age at tl:rst o3olv1n8: !be period fItGIZI date ot 
b1rUa to tala date of fiht 
ealvlng. 

U.v) las_iD9tton pvloc1: fIlo purled ,.. date of 
flr"8' moemiRstlon to the 
claW of first ecm.eeptlOO. . 

(9) Number of SGI"Iloes ,I. !be .IlUIlbe of InseJatl'lDu 

,vl) 

coneoptlon: NqdJ'ed at- first eonceptkm.. 

the penod f!I?cD date of fkrst 
aotlcElptua to the date of 
fll'ut calving. 

to elSDlm'1tG tAG GftGCt of ~, •• datc .:aN 

corrected as folloWs' 

!be aasenatloB -.9 c:o~ted tD tile ettete 0:£ 
,e. 'I' -tuiJriD8 tAo sllQU1o:ane& ot tile ,.. ettut tbroUflt 



aaa18s18 of V .. ~t.ance .<oRe wSI' classltteQ.tJa'l). Co~ 

tor eacb ,.eat! wee obt.alned and ase4 Oft the lWilvlt1Gt4 

observatiolllS tor conectton JA the follodng va.v. 

X # . Coft'ected la4lv14aal obauvatlon 

.l =: Ua.eoneetei iAdiv1f1ual O~_SOi\. 

Xl =:tN9Qft of tile 1 ttl ,--
~ _ A_ 
oG - .nIYereg6 of tIl0 , .. moans 

As Ute aumba11 o~ services per conoe!)UDft W38 in 

whole IlQIBt)GI'S and tile IlUISbor was also lees tIl_ 10 10 au 
easGa, sqQee-reo~ tr~aat1fm of the obSGI'vations w. 
tol.18Wed bGibl'e actual au16s1e. 

A.nGl1els of vmaneo 1tOS eO:tl6lcted to os.\lBate 

tIlo dltterGllt •• 1MOG COlBP-CHlertta. ant. val'lnble ~u 

deserlDd, b,v U&e talla~IftG llnoa!' statls~iCa.1. f!1Odel. 

;'3 = r· It. • 813 .we 
I. • 1,.... il 5lNfh 

. 3 II 1. ' ••• , .Rl po..,. p. »iJte 



ifJ :a BoeoStli O.t the j tb ~~ ot tile 1 til sire' 

fA- = ~e f1~ ~18ing pepulatlon moan 

$1. • ibe e£~t. of tSlfa 1 til eJRG 

G1J = ihe dOVlatlon ot ~e lnttlvWual 3 i'!'Om the 
Eletft of tJl$ I. tfi sin-

i1 u m '0, ':> (ran_) 

ead 0!J :: £i \0, ,2) w~) \Un.eontrolled t WlCO­

rre1attU1rMdor! ct~ 
tbat 981"100 ~ the 
~Gn.V o~ tilt) 1 til 
eire) 

~l) and (81J) w.-c am~etl to DQ indGP~' eat 
W1fJOl'Nlated • 

iJ!GS gt bfooIiedfi 

B • ,2=0 o s 
Vs 

B, $> 6: 'I 0 

of.., (ihb1lbUlt.rlerel ft) .. al'atlst,leal. el£nl£teaaee 
ObOoeea a ,prlori set at O.tXU 

!l:eot n3ectGd 10 1f FYI, ~ Calc. ~ 'VI, ft ~ 

ibe EiXlJ-t.atloas $t the BGan sq.um"es '@1\~ l fOr thG 

UiitWl- I'mdom· ~tteets t'9.OdQi Wfilf) or U1~ftlN as IhDm m 
1&10-1. 

",j·.1 
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),i 

file eoetf"lelGnt tK' in the <Upeetea me. sqllve 

was t1elvea b, tile to11OWlng ibftUlla 

1 I:!t 
It = ,:... 'i' In. - n. ) 

!he CMPGftents of varlanee, 6: (between sire 

component) awl ~ Oiltbla s1re or et'l'or ~~t) were 

est!eiatecJ e.I' equatlDg ~o m4S wlth thQ reSJCCUvo obeervea 

aeea Sqliart9S _ SWdlt.u.t1ng tile ostlaated eOGtflelent (K) •. 

~he to'tal,l1sr1a.e 6~ in the •• fioB mociGl "as eataated 

b,. CI 0: • 6-: II •. 

lfe.rlt,QbUlt" \ias est1eated tar all Uw tl'alta 

eon.Glde1'lid Sa 'th1& study ~ sire c~t. of varlaaee hI' 

refer" to _at, pan of .0 tot-al varlanee be to addltive 

pnGtlo .~. 

'ibe etan4ai'd el'ftO~s of the berlt.9bUllf' estimates 

weo dUlvea ulng Ute l\)1lDUj.a glvoa bl' »lateran (use) 

'fr.oept tor slight, change in the .t"Soft) _ 8wm bOlQW. 

"VSJit'I (~ • ;3) 
[ I ,: . .w 



fhe _~altl 1fQ maee Oft the sa:18 flata aseCi toI' 

estJ2iatJ.oft of v.,lace e_~s. fterefore. the statle-tlC'el 

mo4el, usumut1Dns on 'be dlstr1blltioft of effsea ani fXt 

valUe raaJ.aet1 tbe saoe. !fle Mal.1s1s of cov:et.ance was mae. 
as descrlbd 1D table-a. 

lbe covelape coaptmenu c)&uw> and otz(Xj') von 

estimated ltv eqnatlD« the ~t~ memt ea.se-prodslCta wltll 

tile __ 31 v&1». Q.i'Jd sabstttutlfl! tho 'K' va.me. tile ~~) 

was diree~l¥ eaUmatGd from tho S!Ult\Q eross-produ.ot tor w:1Uda 

file AtUOwt.ng ~a.e were 'U.ad 1ft e&tmG.~1n8 the 

{teaRle, pbeetn1e an& env1.W'JIwent.al c61'TelatlDns follov_ 

S'alc0fJ,0r useO) « 

• 9 * •• 

CbVA .1/4 CoVAA 
'If I I 1 I T ~ ••• I • I I ~ ~. . I 

V"AW ~ t./4'iM(!)· ,VAlY) 4/4 'Al(l»' 
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· . ... ...:. ....... _._.-.,. 

~G stsadecl -.r of $e lenotle eoft'Glatloa 

eoetfleleat was obtalaed OJ' using the to1l8'iOlng toftnlla 

slven. b;r Faleo&er 41.860). 

1 q ) F JJ & J I ...... . 

i1ae mCbod ~1.'l8n bJ' hd880r and CocbnG WJ61) 

us .to1.1OW«m tor calculatIng Ute stamia1'c1 81'01' of tile 

Ibeaot1ne oor1'Glatlon coraff1Clen't. 

" .~ I,,) =)1-.~. fill. .1A7p ft n ..... 

e) !R!UPSr4a1. Sgna&atJgD 

~G erIIil'DmGfltal ooJ'Nlatlon wao ealeulated 

.. sing tile tolJowlng foNtLla tFaleofter,USO) 

1'p(llY)- .Btu). jiii;,j 
r •• ' , 

Ju..tt'" · u.. "I) 
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Iile average V'~ of the repROductive US1~5 

togetner wlth the sta..'1dard enoJlS M'C! given 1ft iab1e-3. 

hJ:Nsal of ~ablo..a shoueit th at the aIr_ase age 

at lust e0'f111ce was abOUt 1 ,er;rr 9 months ·and 16 4aJ't;; Ja 

tile cJ'OS~ betters of tbQ lltreSeftt studyo Ale at flrft 

SGVO'lco l.Bd1cdGa tile B*'Fll-y age 1c these anim91s. the 

aver~e 6f.tC a't fU$t service vas JDWflW tn tbe "po~ts of 

htaitd,nl a ~. \lS81s atld b) 15 dflrSey x Gu an4 Iiol@stoln 

~lesl,Bn ~ G-u eatt-1~ ~e$pectlvoly. lbe antmals ef tbQ 

present stt.lq wore local ftOndGacn.;alpt and Jf!NSOf eros~.9. 

fhe eae at iust seev1ee ~3S lOng\W in tho loc~ in4egemn.l& 

oattle Bad thttrefoJ'4S, tile crossbreds of the present. Sttld7 

~e alSo ~teE1 to bawe a longGl" a&;$ at ruet sow1ce 

duG to SO;b InbtWltMce fftlm tho 1ndGg~6 anmals. 

ftae a11Q!'age ng9 at £trat et:moeptktn W36 1 ~ 

10 moAUltS atd 16 days 1tl tfta pJ'08OBt etuay. ibis averQlO 

vas ~t as to a7 4ttVS l.o8gGl' tn_ tile 386 at lust 

• .,108 wl\1eb we Vfi3rl slaUa' to the COM iRsemlnatllm 

p • .rJod ill tile »rcaent8tutt,. 
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&D~ asos at first eonce~!on were ~~ by' 

ltaWnl Sl.al.. U5Bl,a) 1n Jf1f!se;y A Gir nat! I'tal!tlai .. at. :1. 

41OO1.b) 1a Bolestcln.J1r1eslan .J. Gb", Bajan A\ al.(1B81.) 

in Uolssteiftirl_1Wl x GU' and "010$U10 "'10819ft x 

tiurrp~, Nagareenit9r aMl as (l.tid) 1ft Bol_te1o-~i.blu 

x ibarpG?&Gp, ilftrvlfl iwl~s ~ 1bllrFpar-ker and Jepiiey II ihar. 

parkQf' cows. '1he lower €f~ages C013.pared to tile ~. 

stud, miSbt be due to dltfeence 1ft b~eGds ti&Gd tor vosalng. 

Ilowever. We. JaJ-. USSS> r~t.ed a swUar averase f'DI' 

tJis at n.r5t. eOl\C$j)tlon in IlDlofbteln-.FPlfl$lan ana 6111" crcseas. 

•• _-ace iuseminatl&Q p4Wlod In Ute !fI'GStin't sta_ 

was nG8l'lf one month \:11 __ 4ays). '!be obaervt'l\tlon of h1iclftt 

et al. tw81.a ami til 1Wi1eated t!lat t.b~ lrisemiAation paplol 

was eft)ulltl 4S C18US in Jus.~ x Ou &d 91 cla¥s in iio1.6S'telS 

1rleslan. It GlP, respectively _ieh was b lPer tbtm the pJ'ssent. 

l'Gsul.u. SAG aYJ(Wage 1rl\sGmSnatioa ~ tA v~brds was 

reported ~ be loaI- tit ~ the !.l'eseRt tl.!ltl lnge bJ' Raju.maer 

8D.f) h8$ad \uns) ~ ottlero. 

The ohSVVatlot'ls In tile pre_to stucq l.I1.tlcate4 

that altIJOt1(&h thG 1n41geDOl1S x loreel en_reds ot O"l!Ssa 

a'ttalAGCl DMuJ'lt,.1 a :little .l~, tile ~.f.m0 ,".Gn to eonc."e 

IJ.tmi tile dste ot matQJ'l~9' woo eborte oom~ to .ros~ 

Involving other IndiUl b~. 



tho avorouo ago at flh~ eal,vtng of the ensabl"CCl· 

Dle1feJ!'s 'HaS a i/ea'ls 7 aonths amd 18 6.-9 1ft tile present 'Gtu«IV, 

the average 16.st.atio!l ~iod frol2 age at first eonoeptkan 

beq about ria d31S. 

the Elean age at tint e~., ins I'eported 1..11 l1t.eratv'e 

fbv cmssoreds produce(} b, Q$klg different. exot.1e arlO lattiaD 

al'eetlrs are mItilemus. the values vmrleti to a great dqree 

depending on the l4)1)alat1on s'tt.ldi.ed and the brGGd.a 118«l 

\t,lfl~at 197?; IGtta end RecIdy, lllf7{I; ~mtflagar At al..1.e?0; 

itota.v1'6 and 1iao, USC; Xatiav :m.t! aalat.ne. le80, S lntle. .. al.. 

U81; RaJ- Sa&.. 1981; i_e,la" a1. 1981; 1'(a1IWal sa .&1.. 

lasl,3 ud 01 Sluwma.!1 £.1282 j B08mJ'cen~tar and ft., lB82; 

Kauell1k 14 &_ l.98I; r.l~ III J.!J.. 1983). ffle pr.ent reSlllt.5 

wero Uveve1'., ~lthift the range of valaO& I'epel'ted 1ft diff.ant 

sbc!iJ.es. 

'1.114109 In the GG-statlml l.engtk of tb Ei Cl'GSsbntls 

r0fiOrtGd in l1toPBtQN s~04 to be vG'r'l lttSs rfrlD1ting fl'Df3 

abatlt 216-J>.Bl d.S \B~an S1 a.. 10011 ianQJa.sl Jt1.19S1; 

Katld,nl etal.1981,- and b). the presont ~er~Q of 8G®~lcm 

,e104 of about 218 a~ t1r:',$ eimU- to the reports of tho 

aiJOVG _tbo,.s. 
'fbo average ftWIlbor of e;enlcGS ~flU'~ tor eoocoptloa 

Sa Ut'l} crosabrcdfJ 0 f til \1) jNese.."lt study bias 1..803 .: 0.016 

\fable-a). ae numbor of SOfl'lCl3S$ pel? can, .. eptkln WM 

r-6Dt)l'ted to ~. lJW In G·.bJ~ 3\ ~btD~'1l Swiss \41atnrag" at aI.. 

' ••••••• '.' •• n' ..... ' n • ___ •• " -~. • m_ ...... ' .... __ nm __ " .. , ........ , .... ·r·~"- .. ' •. -... ~ .. 'T-~ .... _.n .. -- ....... --..... -.".~.:., .. ...;;j 
."~--~ -~ .... ~- ... """,- .. - -'.- I. -_. • 



1979), a..a in Uolestem rz,!ssl.an x GjJ and 1.sa 1n Bolest.e1ft­

&ieslan 1I fb.-parkar UlQJan 1& &\.l981). 1.S1n lfole&tein 

Pel~lan It Desh 1 (!aneJa &\.aL. 2001) al1ti 1.68 lnJerse.v x 

local in':Ji . .genous cattle Dr fi'Jri.ssa \t~b~.v at at.lB93). lbe 

»l'6sent. finding WQS. tbeye~'O similar to the abDvo repurts 

'ISla o.wabar of services HqulNtl 1)6r cone~~lon 41'rQOtl; 

GGtomirled the msealnatlon j)iWio~ am1 thcOb;, the age at 

first conee.vtlon 8fld calVing. ~ho J)N&Gat a'lGrqJes for 

ftW'BbeF Oorv1C0s pev conc!J,Ptlon la81eated that. the proble.s 

of ~epetltlofA was no way moJ»e acute 1D the loeal. Cl'Dssbrads. 

e:»llpareti to Ct'OSe,ibFods lft'101vlnf, other ittdl~ broods. .e 
av_ages for t.b1e h'alt We$ 2.10 19 ~abb1Gl \ilhatnogar .. J!l.l81fI) 

2.0 in JJasbl ,t~eja.ll .ilL.1GBl), 1.74 in ~~"k_ 0Ild 

r.aa in iJelana 'Kw!Jar, 1ki82) Cous. file !)resent averagl9S in 

cns~e were a,l.tilD lOW- thaa t.ilG aboVe J'epr.utte in pue-

bred lftdi.M. _ws. iberetore, \be teolbg that ttl. emssbrsls 

e:apsvlmnoe mo1'0 1"~"e&1ot.lve problems \ba:"l the looal purobr-eds ". 

not ~tlb$tGntlated the tile prQGnt ttGSults. OteoUHC, the 

present stJ,iiy vas cu..~fi.nGClto the fD'st calving D!l17 fJ.84 

5U.OG"Uent. calv ·iaEs Wei'S not, inolu.de4 in tlUD atud.1. ~ont$ 

00 tho :r~~l'O&ae'lve phblems ~~tt Q!'lse after the tu-et ealvinS 

are, tbor@fof'G, beyond the .~pe of the etucJt. 

!flo sa03!'t sam of GftL\G1'OS betNea." ootf wlUllR a1Ns 

a.~ tb~ tlstlmatG& of h.-l\abUlt, tor t.d1914I131 tralte With 

"if. stmndOl'd .. 7$ .. tabtllatea in lablo 4. ike COO.ftlclent. 

, woe 12.367 in tho ~$IQjlt 5\tUl1. 
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!be bevl'tabUlt.cY est-laat.ea of ~e at first 

serv13G. conoeption and CMV 1ng ware 0.204 j; O.l36, 

0.21.\5 .£ 0.148 and 0.286 ~ O.lN, Nspeetivol.11f1 tbe 

present stooy. ibe estimates ~ere of slmUar magoltucie 

lfor tHl(l) &bov" ttli;96a vat ts lTablG-4.). !sa the threG tt.-a1b 

Vii YeP;! much POleted, such S."l observation was also G~teiJ. 

Patel and P3V~ U98a)observGti a sitS!l" eetlaat.e ot 

berltabllltj' to the pi'G$Qftt study t1ll Jaese./ :md Gu 
e·l'OSses. 

Anand 8i'ld 3a1alue (1981) obseHd tile herlt.abll1t1' 

Of age at tl!'st servtee and e~'11ng to be 0 •• ..! 0.2& In 

JersfIq 9ftd Har latiQ belfbre4s. 'atol and ?arekb. u.s8!) 

~ellOl'tGct tbe hGl"lt~ Ulty of age at flrst eonceptlon QL'; 

0.11 in Dol.osteln 1lVleslall an.t1 OiP hGlfbrade.; ~ klgh­

reports of" b.-ltabf.llt; Gstimat$s tor 8g@at first calving 

W$11'O Ob$eNd by aasu 8£1iI GIla!. (1977) ana tamtV and fa. 

Wita2) in Uo1.estel.n-Ur1eslat1 :It H.arlana Mlmal{h Lovcsp NPM'ta 

"cwe _aU.le 1ft Klol.est9iA-Ff'ioolan x Sah.lwal tft!l!ftals \ll.ltaa 

~ ileil!)!, 1986) .... 

•• iuwl'~Ul" es.ttmate of in!i0lilInQtlon period. w • 

•• ,ClU .l 0.083 1n tf\e Pl'~ stu.dj (iabl$.4). \bG ntlBatlvQ 

est.. ate toJ!' thls W~lt mlsbt be we ~,., sm»ltng va'tane" 



and lntltcatGd that tho berlt.abll1t1 was zero. Altb~. -. 

reports OR tile flerlta.bUlt.l of this tral~ were Qval1ab1e· kl 

cl'OsobJtG4s, almUar Gstimatec to the pl'esent study w~e made 

by t Uva \19'17) In JerSOY' Md Gueronsey and luajumdar GD4 

Prasad \1918) in ~m-p3l'~ catUe. 

iudl a lOW eatSJaate of llerlt~Ultl ludl(Hlteci tha't 

t.b.e ~as no ddit.lvQ g@lf.stle variance for this tralt and 

1a»r09ssent. 1ft _v lronrownt and nanat\l\l6ftt ~O\\l~ "'pro", this 

thlt. 

ille b(Witm,U1~Jf 8$tmatAG in tile present. stud, was 

O.at6 ..i 0.139 amble 4) ter nueiH11}9 of ~orv1ea& VW eOtlCGptlDft. 

&lost of the reports 8\1al1able 1n ll~ature !be dltl'GPe!'lt 

eso'to and 1,,41QB cattle \jere 1r~ \LQgato~, 19S4; BognoGl _ 

aetta, 1960, &ltlgb /41&l.1aS8; e~pltIll1l1" .s1..~?6; 6119(\, 

un aM <beta.A aL.t 1982). D.ovww, 1'G!SBP &l .,u. tu7V) 

GbitGrvett the ilEtJ'ltt1bUit.1 ostimate to be 0.33 in Baw-laaa O~16 

almUar to the PI'OSent. Hzialt.. 

!est_a »,1.104 

Wbo b_l~abUl" eetlaatG of sestat.lon period wu 

0.204 .% 0.136 ".1e.4) in the present. e~. .&Jastltes. Ai_ 

U9!Bl) l'ej}Dneti a b 19b- estlfJate 1ft 1'1 SeJ..1.ore B '~B_ cattle 

tmUGss, i~~tci( aa<i t,P~ai! (It}?3) Nl101'totl a lowe estla&te in 

Jersol a Bvlaa cattle. 

. .... :.: ... :::::"i=: 



, aa 

is tbQ var1ation in till$U'Rt't ~'as VG'1!l llt.tlG 

&ad the av8J'age wns vl'tb!D the limit, no att.empt. to N&aco · 

ttie COGtat.:lon I_ttl ~WA ~fQ) required .. 

Correlatlons .. . , 

fable..6 presents the t4ean e?OSS pmcluets o~ 

betMe. slnts and bGt\JGen. ~gGft.v vlttaJ.n sires 1A the analists 

of eovarla¥).CQ toP cU.tter-cm:t trtAlts. 

tta€) CDetftclen~a of coRclst~n betwosn V$!1'ioU$ 

re~etlve tralts in baltb~ed Jsrs~ ~lrst ealvers ~ 
,pesen~e6 b ~-1e.6. 

st.e pbenot,vviQ. 'senetie ud env lroDmeatal C€lft'ola.., 

\10.'\& VRG o.e~ ~ 0 •• 1/ ) 1 and 6.8n, l'G&veettuelf 'Gabla.G). 

~be bleb jbGnOtq1J1C and gonot1C eonelat1D!1 beweeR the twa Walt. 

as ObGervGa lD ibla stltdy vere expected beo~e both t.fle t"'~lte 

3J!e V., e!t3U- in nature and age at tt.rs~ caaoep'tl00 

lnelgdll7lS age at f1rst SG11V i@e. 

A.le at t1s:et ~11!.~eu qnf! 5° at It&~st' cMvl,nl 

.... phe~t1PlCt sOftet1e !'-tl'l(1 en.vlt'Onmentll1 eOfteJ.a<tloM 

wer@ O.SCJ! .1 0.002, )1 anu O.8fi9, respootlVell1 tlabla.G). She 

eeetle eoft01atlon w~s ,.1 tdlleh mldlt be &Ie to sOO'ij)'llM gr01 
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t~ 6. lie. Cft)8e pndilct,s 1M. the At&~sis of Covarl11UlcG tor "UfWentt1'a1.~& 

_Ill r , ... 1 • £ I • • _ 

bel_ ReP ti lice at flr~t Ago at ttr.' lnsemlftatioft lwab&~ of Qomt.loft 
C'Once,tlon oalv1ftg perlo6 eerv10ee per ,.W 

OOrlco,ptioll 
- -- 1 *. 1 Iii Tn .. nt' 1M I r 1m r II I * I I 

·iSedtirst Ref. (Be) 41J?G7.1aJ 4\i:ass .PJ1'I 48?3.af11 eo.lP.o 
servloe 

R~ (aBS) OOQJ6-" aMeS .. _ 
-814 .. ' .S..sefi 

As- a~ tlrs" Mer. (1&) ... i7~.asl 8fM.&e 41.o:.Ti 
c-onceptJ.on iicrw <am) ... 3OUSG.3t» 46ft.Uta 10.'C1I 

At- • tl:rst HGfS ~) - ... 88?8.191 41.678 
01'1vUg RCP" \861) - ... 4IlW.!89 10.401 

• __ tndSon NIP. .) - - - 28.44~ 

ilUSa4 H~ w (aSfi) ... ... - 14.M3 

-._~u swvJ.eea JiiePa - ~) ... - .. ... 
,. eoncegtloD MOtv (aDS) - .. • 

SCi' ,t.Cf aean Cl'OH ~at -
.Cla ;II Heea 0_&8 PN&le' of betweai#. $b'e componen' 
hef. 1# MGfL'\- _Or&O~'S of vlUlln si.e COI!lpoaent 
41 o~"$e~.o ... 

-

890.M8 

18.416 

300.864 

rII.459 

cu.MO 

71._ 

-09 •• a 
ii.270 .. -
.-01& 

I-



2AJLi06. Qcafrloieat @t eQri'"$ltlt1Cn betwetan dlfferent tr-alt$ 

... t 1l 

baits Aso at first AsQ at ftr,st ~~ at f'iJ"st l~s.'l!.n."'tlon. llwnb~~ of Oe$tatlon 
service conceptlon cialvlnij veriod GGr" lces pef' period 

concept·loa 
~ db .01 

~e at. tirst. 
aenlce 

~&e at flrst. 
~ee-Vtlon 

~&e at, t ... s~ 
eal\11r:.li 

x.a·i!_lna~l.oft 
pe£06 

ilumaGl' @r 
s$l'vlcee per 
<i:Qnception 

1I 
G 
g 

i! 
G 
;(.) 

~ 
a 
~ 

j? 

G 
iJ 

8' 
G 
~ 

... --.. -.. .. -.. 
-.. .. 
---

O.009J,P.ml~· o.e02..~.oaa'''$ •• 03~.cO.Oil •• 03S.:Q.Cil O.O4O~ 0.056 
>1 >1 .... o.aBSJP.StiL1 O.487.g 0.360 

O.B?l o.~ _ .... 947 ... 074 
_ o.ea4~.0t»0$ O.371~.048~ O.2S4~.046I6\* o.()t'.J) $I 0.055 .. ..,. ... ... --.. --.. --
---

>1 ... 0.561$).234 0.008.1 0.402 
0.975 - 0.112 ._02? 

_ O.374J,O.Q45~$ O.222.!O.t)1I6 ail O.080...r 0.($6 
.. _ O.663..LO.~ O.~.: 0.141 
_ _ O.fi10 - .()Q:J 

- -- -• .. 
- -- -- .. 

O.663~ .. om $~ O~OOl.! O.fJ66 -.. 
.. .. -

... 

... 

.' .OOG~ 0.055 
•• 219,.:. O.MS 
0.011 

". G e..Y!d ~ are tho 1Ii'umot1plc t genetic and envirOnElenteJ. ct)rrelatlon 

8* U? < 0.01) 
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ill! fl1gb~J.atkm values bet.~eEm tile til?eG 

trslts, Age a-t first eowlee conception attt1 flo.lVt.,!Ag 

Stt88ested that the Va1u are "tary sJaUar _(I rul1 one 

Ii of tbe titHe CO\lld be cwwldered 1\u:~ selection. 
I 

ifae phenottpic eorvela.tlon between tilm t\VO 

Valts wea ... o33.! 0.051 (table-6). ~l.l"a 0.9'1?) reportea 

mu.eb biSb- Gst1aates in JViJ,0Y. Oueronser ~ Uolest.eln.. 

FrlQlau cattle. As the sus eoaponent of vm-lance to .. 

1nSQrJiaat1on ,oerJDd ~f.!5 negative, tbe gouot1C eorre1atS.on 

beb18f.m the ~ 'b'aite cau~d not be eale\1lated. ~e 

penotvPlc correlat1on was. leV and non-s1gftltJ.cant U' < 0 •• ) 

filch indicated tbtlt tbG tMo trQits t$WS Uloost lmIGpentlGAt 

in nature., 

~e at. tll'l~t s~!eQ ~ IlUf!lbe1' or servlP.es fer: CfJ!l!o{t!loa 

the pitG1lDt,pi.C. gonetle Qt1d e!W~1.nl. 

aonG1stlons wue _.035 .1 0.061, 0.639 .i 0 •• 9 end •• fi4?, 

l'eGgect19fJ1Y ~.gble.e). No l'~pt@ on these est mateo in 

c1'lu~st)"d~ WOf'tt tWQJ.lll:Wl41 in 11t~~tttre for eompari ... 

j;JiboJ6'l1e .IS. .fl. (Ui68) reported til DOBltiV'O and b16h ,0.65) 

Jbcanotl'Plc emn-elatto:,,, betwae.rs tile t\io traits 1n t~e 

ellttle. 

iho Jb_oty~1C eonelattan 1n 0.$ present stuCl,r 

Wt'l£ not s1gBltlutmt. tlld1CatLng tha.t tbl3 1igO at tlpst e~lcQ 

dld Mt. affeCt tilt! numb- oK $ft"teG5 ~ cGr.c.lon. 

. I 
I 



the PlGUtyple,. genettc and Cft91roDaent.91. 

eoJrrela'tions tleN 0.0%0 .:. O.C66, O.1!87..! 0.300 anti •• 074, 

respGCt,lvGl;f \iablc 6). Ie re90rte on these e~tlmates wwo 

avaUeble 1.~ 11tera'tLlre. .$ ilhtanot.1pie eo~ian \'las flOt 

~te.tl$tloall7 sipiflcant. lncU.omtta.g that geetet.1Cft period· 

was not atteeta4 b7 age at first seNl". 

Ute pbenot,.-Qle, gOftGti.C ami 6fPbtoMental. ceJTela. 

'lone WeJ1e O.se4 .! 0.008, )1 and 0.976. repectlvely 

@able.6). Ho I'"@fjl;)rta on tiJ$se wtimates were avsUable 

10 11 terata".. As both the traits indicate€! al.r.io$t tbe 

$amo til lng t a blgh geatKtc and rJtenotJ'p1e C4W"elatlo~ w. 
qalte expectsa. 

faa pheno"pte corMla'tlon betweGA ttteae .., 

tJ1aj,t,s was 0.071 ~ fl.oaB \ia)lGwGl.. No l'GlWl'ts \tCRe 

av :uUeble Jalltwatare Dfl til 18 3SiJ,~t.. fila aGft8tl.e 

a_relation could o.ot be cnlculate4 as Vlo 81" co~ 

of va", ... ce was Deu3tlV~ to. itIlaGm.bldiorl 2m:' loti. A$ the 

egG Of tire.t cQM:ept.il;)n "ODtt.d.Qea iftmoml$lt.lo:\l period in 

It !!l ,o31t1V@ oozarelat 19p) .~ u-Q@ted. 

I 
I 
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inc UiuaMt111!.e; genet1c amt onvlrofWental eor.1N4at.ions 

we~e O.aa4 .: 0.016. 0.001 .! 0.234 and O.lD t respQC\l.l¥ 

~able..G). Ho 1*IlF3rt3 wQ?~ av~J.labl\l In l1te1?attaro for 

those estil1lates. it.s the rueber of sew i.CG.$ per coneGl'-tion 

d_em1ned tbG inseaiwatloo lJEW!oC tihicn is a part o£ age at 

nr;:·t concept1on til.., postt.i~e eorrolatlon. i9!f'..s obt.alned. 

'!he ftU1l1Dt.rPic, gensUe rind 0nV~ont~l. eoft'elat.loft8 

111er0 O.0t6 .! 0.005, 0.288 J! 0.400 ~~~ -.m7, •• pect.iv01y 

(i.eble 6). No "~t \iSS mlaU®.lQ in li"1r~e Oft tfleao 

est.1m3.UiS. ~be lo'~ a..~ ®n-slg~rlc~t cOl"rQlatlon bet.wean the 

~~ tralt$ 1Itl~U.cat.6d Uta't ago at tlrGt cnnceptio!l Gmt gestat.lon 

pWiod ~EWa 1ad$p~aden" t.l'al.tr;, s~dlar to Ute ace at rUst 

sew1ea and 10fU~tt of ,gestation. 

1be i'bOM\.n.~iC correJ.atlon Wtl£ 0.374 .! O.01l6.ltie 

" .. $tie c¥#telatwn CO$Jl(tl not bo ealciil1ated. i 11va (19??) 

~nea 3. stmllav t;le£ult. ,0.31) in JGrsoy, !iole~1':.e1n-~les1at\ 

anQ ~ Vu1rQb~®ds. No repOrts O~ tilo omssbreds were 

mraUabl0 on tbls GSPGCt. !be eew01€l1.10n DGtWeu. age at. 

first e31vtn~~ cM lnSeMfit\tion par10d W~ slmtltW tt) tbe 

Htkut.to iDr ege at t!rut oonooz,t.loa _ i.nsentnatSo1l 1I~lod 

which wu e1(pet(~. 

·:.".:::.:::.:.s{ 



ibe pbenot1t>le, genetic enG eelVi1'3m".£Btal eow~lQtu>ns 

wwe 0.222 ..! 0.045, 0.653 ..! 0.229 anti 0 .. 010, rospeetlve1y 

(Table..6). Ra "port.e O~ cuose>bretis were tW t!lla~le for 

camp_tSDn. 

Veceohiottl ana Gappa (W75) StepJ)l'tOli a. low fmtl 

negatIve phenotypic Ct)~01atio!ll t..12) tn Iiol~o:litem...U?tGSltm 

cattle Md 'tamar .9t at- \1976) 4)btilOfv,ed QQ 1nsilnlf'lc~ 

genet.!c BOO phenot1'Plc C61T01&lt.lon in J1ar.-ta'l2 e8tt.lc~Ib~GVv~ 

~logh .It. .@:l. ,,19\m) toamd. a hig,her esf:imate \0.8 ..: 0.01) ta 

~lana cattle. A ";alt.!ve COWGlatlcn 'between thea age Q't 

first e&!1Ceptioft 9n.U number or s\WVlees pGr eo,,'"lcept.ion WfWG 

e1eo obe","ed l,pt the proGent. st.l1dy. 

!s~ at £J3gt .~el'l W an.d AA!::tat1Qo fjqr!g6 

be phG1lOtaP1C, stmet1e aa~ onvlromumt.til correlation" 

~ere 0.080 .: Q0a.6, O.SS8 ..it 0.141 ana -.cas, -respGCtlvGl1 

'fable-G). t'11tbtnl8\. no .. opnrtG on cm.o.snNds were) mJaUable 

tor thuse o:stlms!tes, '~lleoX~W68) 1'~1"tG6 f.l blsll- 1b0mt1~lC 

oorrolation bat;weGA 'tWi ~ove 'twO traits 1a JorGe" snit 

bQles~elns ,0.22 G..'l.(\ a.a:;) and Ma w'ld 'hyr ~1976) H"JOJ1ted 

~e as~ltlat.e:i to be Vti.Jt., anall and aegatJ.ve. 

1:fltJ v81'ist16fl 10 IRG!lrtstl.@n IGl'if,~ w~ yerv less. 

rber~lb»e, altbOligfa, thG ttG$~'on V.lad 1s & pS't. Of age at 

fu~t calvWt the ibeootJ,1C co'rr"Glat.lon wms lo~ aa6 mlr-~ 

s t.c~l.tiCMt. 



file phenot7lJlc correlation was 0.663 ..1 o.oaa.ll1Gtt 
was, eigo1tlesnt U-a< U.Ol.). v~ peports wee av;:aUable !n 

lltfir~re tor OQBparlson. As tIl3 1nsarAinatlon PG¥19d was 

4f4efi:iJ.Ded bV ~e !1\lmb~r of eervi.c!3$ p. coneeptloa Q bSgb 

anti paeltlve cofteJ.atlon betWGft the ,t~ t.?alts was eltpeete4. 

ihe lo"bemt:fp!.e ~e1e:t1oawi1MJ 0.001 .: O.();fW 

\.ianle-6) l..t'1~tlcat1a(t that tne Gstlm&te Vm0 not different 

~ :/;-0 -wh1Cb. OlGant that tile ttco traits ~ L'UlGflenUet'lt 

of eaeb. otbv. 

_0 pflJ3Mt.fif le, g&n.Gt1e, wlCi envlFoj\J~eatal 

eow.latfDtas \'fore -.OW .£ 0.05.5, •• t¥19 ..c 0.348 _ 0.01?, 

1'_9$(:'1"1.1 \imble.&l. So reports Ofl'besG Ge':iJ1tates 61th.-

1ft orosabrede - pt.t1r@br0is ~e tW~il~l$ in l.l~r$l'e. tile 

fllagtllWtjot Ula 9h@!t)t.YI"lc eor~<3!._i,I1,~ lndle~tod that the 

..•.•.. ,,~~!( .. J(;~ 



CHAPTER-V 

SUMMARY 



: ... 

-.e data OVGi" ~ ~io~ of fmw ;eors \1976-l979) 

011 aJ& balfbreti JWaQl first. ealvGrs, pROgeny oK ao sires' , 

W$ff0 u.tUJ.sed tf)e~, tile iftflOli.~CQ 0f' S~G l'Otmo&1ctlvG 

~l'alts Vl~h age at tl~st, fa~ lee, COOC0p~1m1 end Oalv1..1§, 

i§sQF.litUltiOn per loti" mambGP of serv lees pm- conception and 
- -gestatt.o.-. pel'lod. llloee an1uaalrs weH suPPl.JOtl with b~~ 

lead fi'om oae month t.W • moatils of Qge Ol" dat$ of tire. 
ca1'11flg dlctuwer wes eavllop and regulg bealtb ctiec~ up; 

-
ae~~_tng. tMlt1 9ncelnat.!oo ~ fol.Jmiea Widei' tAG eross_arj 

eal£ poorlng pfflgrQl1O$. '!he ObsOl'V'at.1onG VOPO COJtNOted tor 

t!le df'eet or year. 'quawe ftIOt transtDmtltlon vas tol1oweii 

Deton tile m&fJber of :servlces per eonCGptton ~"GrG sllb300-tct4 

\0 tlllal¥elG., 

Ibo _@rOEs VolIlG$ for asa 01 nr~}t s~1cet , 

conCGptliJn a~ CAlvlft~h msemmatloB .P6T.'todl, fW£lber at St'lRlees 

gef' eo~eeptJon' and gOl1tatlGft tJel:t-lod were 650.283 ..! 8d68 (Joy_. 

600.216 J! 9.777 tl.$, a5S.a77 .! @.1'18 dt\Vs/ :n.6I.i7 ..£ 8.732 _s~ 

1.803.3. 0.0l6 al!J4 273.~'.! 0." 491'$, respeetl'1ell'. 

file be.rlttlblll tq ~t kJ&tG~ tor ag~ _ fiF®.t eeJ'91eo~ 

conoeb)\ln and ea\v1Qg, Iftsealnetim1 p~lodt D.tJ.mb0l' of ""lcas­

per eoneep\iml ~d tt9statlo9 pm-lod V/1itlra O.'Oi .,l UG, O.?~ .J' 
, 

0.148, O..asG .;e. O.UlS,. -.Wfi .: O.<sa.o .. 3tfJ .: O.Uif Mel O.eM ,J; 

O.tafJ • .,oapectl"~" As the b$rlt~l)t.ll'le~ f6l" ~. att l'~t 

(:i-\~·;·\\~·;>:,·:::: ; :;, .. \.;":.: ::.: : .::.: .:"." .. " .. 

( 



savlee, conception rand calving ~G1.'e slsUaP 10 m.ltude tt.· 

'tlOO eonel.u4ed that 9Iq of the tra1.u Carl be COft&ldered to-r:.&!\y 

Gelat.1oD and breeding o~tloas. 

__ 0 ,eaotic. »hcnott.vle and eav·Wonmental. ooe01atioDe 

between age at. first service, eoncept,lfm eac1 emlvlng \IDe 

81gb. 1.be ilb6!tu1)\yp1e cDrrelationS wen blsthl1' s1gft.Ulc:m\ 

a< 0.01). age at £J.rs~ sew lee a~ eaeb ot .!ns~lnat1oB 

period, number of serv1Ms pQr conft'ption and guUt!oo pelDd 

wee 1ftc1epeneent of eae'a otbtw 6ue to insigRlf'leoat ptlem't;p1c 

. cowelat1ous. Jige .. first CMC6pt~t\ B!1d ctUviftc ~. 

eowela~ed 'd .• G~ of ~_ of ~1ea pol" ooneaptlon Gftd 

I.nSGm1ft~loi'1 porlDd at gGmJtnle a'i}t' phemJt~.plo 10l1eJ., btlt. 

those trat.ts dld not Gfteot. the gl$etaUtm 9Grlod. liilgnlftc~IntlJ' .. 

A1Ulougb tile 1os~laat.lofl pe10d u.nd atlf.\bep or scwvlces per 

concept!cm wero hlghlV COft'al8\.Od, both til_a wuts were 

lna~penden. or geet.st 100 period. 
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